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Oxygen Imaging Via Phosphorescence Quenching Delivery in to Cells

Cellular or tissue pO, can be measured optically by the phosphorescence quenching method [1] using 2PA antenna _ - Kinetics of TAT-functionalized polymersomes were formed using the thin-film hydration method; the hydrating solution
probes with controllable quenching parameters and defined bio-distributions [2]. We have described a new . Single Point Kinetics of Polymersome contained 100 uM of the fluorescent probe R3F1 (analog of oxygen probe). This is a fluorescent analog of

approach to oxygen imaging by phosphorescence, which draws from two-photon laser scanning L | 3 700+ o our oxygen sensing probe, which can easily be monitored via standard microcopy techniques. Dynamic
microscopy (2P LSM) [3]. Intuitively, coupling phosphorescence imaging with 2P LSM appears to be a ag core 600 after enzymes added light scattering indicated the average polymersome diameter was 186 nm. The dye-loading polymersome
straightforward task. However, several critical issues must be dealt with: (i) design of probe molecules with : - was introduced to RAW 264.7 macrophages (murine), and incubated overnight. The samples were fixed
the required two-photon absorption (2PA) cross-sections (02), high quantum yield of phosphorescence, g A3 . 2007 with 4% PFA.
and appropriate biological partitioning; (ii) development of code and methods to integrate measurement of 1 \HCTI g 400 -
long-lived species (microsecond to millisecond) with scanning stage microscopy; (iii) validation of these 2PA FRET A O S 200 Widefield emission spectroscopy showed that emission was co-localized with the cells. The bright pixels
new probes and methods compared to traditional fluorescence based TPA systems. We are also A A ) - ’ a In the dye exposed plates were ~3-10x brighter than the brightest pixels in the control plates. The dye
developing methods to deliver the probes to the cellular environment. The most promising method for P 200 exposed plates each had several thousand pixels with intensity above 5,000, while the control plates had
probe delivery is a nano-carrier called a polymersome; similar to a liposome, but made of polymers. Our quenching 1004 less than 50. To confirm the emission was from R3F1, we performed spectral imaging. All bright pixels
progress in these areas will be reported on. . . examined in the dye-loaded plates had emission spectra corresponding to R3F1, while the control plates
2§ ¢S — 0 100 200 300 400 500 showed emission spectra that is attributed to auto-fluorescence.
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